1 (a). Discuss briefly the structural forms with diagram.
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2 (a) Write short note on (i) Statically determinate structure (ii) Nonlinear structure system (iii) perfect frame (iv) Degree of
freedom.
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3 (a) Find the stable, unstable and indeterminate structure from the given structures

<

3ty
3 A omne o De® Jw= F
. 7—-:_1-' 3(3\ -4
Hoble =2 -1,
Q -
~ asnmotoble - . 2477
o Z77] d:?—' - 3(1—?)"4
; ) [ 3.0
~Y=6 c .
g 2, 5%
! — Stode J =Y oCHD ~-¢8
~ = & e — %
~ 0O -
L QeI mudbe
- Dg= "N + ¥ -oJ



4 (a
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5 (a)

_ ~9]
Dg= M+ ¥ =Y
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6 (2)

A uniformly distributed load of
supported beam of 20 metre span from left to ri

(1)

intensity 2 kN/m and 5 m long crosses a simply
ght. Calculate

maximum shear force and maximum bending moment at a section 8 m from the left support.
(2) absolute maximum bending moment (VTU, 2002).
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¢ load is arranged such thz}t we obtain the maximum bending moment at the section C. The
of udl beyond the section C is placed such that the section divides the load and the span

length s
. the same ratio., i.e.
" CE _CB
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FIG. 7.70 Loading arrangement for maximum bending moment
ZMH =0;
207, =(5x2)115
F = 5.75 kN
Maximum bending moment
%2
M. =575x8~- '
2
M, =42KkNm
WMM
f— D 2m 3m E t
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FIG 7.71 Loading diagram for shear force
F 0.6
D 2m
J
0.3 H

0.4
FIG. 7.72(a) ILD for shear force at the section C.
Maximum shear force at the section C o
P = (area of trapeziums DCHJ, FGEC) x intensity of udl

v = {%xe(O.3+0.4)+%x3x(0.6+0.45)}x2 = 455 kN
7(a)

) An .N Girder of span 24 m has to be designed for the member forces X,Y and
Z. Draw the influence line diagrams for the above member forces.
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force X . -
= vt diagmmlf ‘;lr ";efgm&m{mnce ¢ from the left support); the equilibriy, .
When the unit load is left o
portion of the section gives
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ies li i i alue when the load is at E .
This varies linearly with x and has the ma:umu;n' va C
When the unit loaz is to the right of E, the equilibrium of the portion of the beam the

lefto{‘
section gives
8Vy
X=7%
8(24—x)
X=35"%

This also varies linearly with x and has a maximum value at x = 8 m. Thus the influence lin
the force X consists of two straight lines and the maximum value being 1.07.
Infiuence line diagram for the member force Z

When the load is left of C, and at a distance x from the left support, then

VB x 20
e
x 20
2= (5) x5
Z=x/6
This varies linearly with ‘x’ and has the value when
x=4m
When the load is to the right of C
z=Yax4
Z= M 4

24 5

b maximum when x =4
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fuence diagram for the member force Y
Influe

ber force ¥ can be founc! out by passing a section X,
(Thh:u':iet':’ad is left of E and at a distance ‘x’ from 4.

Y= —Rg
Y=—x/24

tis a linear variation and at E

FIG 7.90 Influence line diagram for the member force Z

= Xi as shown in Fig. 7.89. When




